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Design Method of Realistic Content Based on Kinect Sensor for

Content Cognitive Immersion of Audience - Implementation of
exhibition planning using user’s real-time behavior data -
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Abstract

This study introduces a design methodology for immersive content that delivers social/public messages through real-time
interaction. It utilizes a Kinect sensor for the real-time data processing of user behavior, which drives interactive, real-time
rendering. The core ‘Play-to-Critique Transition’ framework shifts participants from playful engagement to critique awareness. A
pilot study statistically verified this approach enhances emotional immersion and message comprehension. This research provides a
foundation for sustainable design, with potential applications in smart cities, education, and entertainment.
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Feature Type Specifications
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Data USB 3.1 gen 1
Connectivity Power External PSU
Synchronization RGB & Depth internal only
Dimensions 249 x 66 x 67 mm
Mechanical Mass 970 g
Mounting One 2-20 UNC
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Table 2. Four Key Scenes Comprising the Play-to-Critique Transition Framework

L . . Intended
Stage Scene Description Design Intent & Purpose Core Interaction Method e S
. . . + Simple gesture control . Lo
1. Engagement . Windows Interface Lower psychglogma! barriers (e.g. adjusting screen Playful curiosity
& Primer + Create familiar environment h + Sense of control
brightness)
2. Intrusion & * Motion Recognition " Introduce un§ettl|ng element - User’s actions are mirrored - Cognitive dissonance
. & Gaze of the (surveillance) . s "
Dissonance e . on ‘CCTV’ screen + Initial awareness
Watcher + Induce cognitive dissonance
3. Revelation & + The Watcher's ) Revea! surveillance de‘wces + Multiple virtual cameras & ) Psy(l:hologlcal pre§sure
) . + Shift power dynamic - Discomfort, feeling
Subjugation Room & Drones . drones observe user
+ Frame user as data object watched
+ Confront image as captured + Tracked skeleton trapped i .
4. Reflection & - REC Frame & Fake object in frame Critical self-reflection
) . + Increased message
Confrontation Survey - Compel reflection on data - Fake survey requests salience
privacy personal info
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Fig. 10. Skeleton Data Visualization and Real-Time Audiovisual Feedback Process
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Fig. 12. Interaction with Audience Through the REC Frame
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Table 3. Case Comparison Results of the ‘Play-Critique Transition’ Framework

Analvsis Axis ‘Big Brother’ ‘1000 Cut Journey’ ‘Clouds Over Sidra’ Isabel Beavers
Y (Surveillance Society) (Racial Discrimination) (Refugee Crisis) (Climate Crisis)
Surveillance Society, Systemic Racism, Humanitarian Crisis, Climate Change,
Macro Issue . ) ) ) . f
Data Privacy Microaggression Forced Displacement Ecological Justice
: _— Multi-sensory
Tec(;ﬁ:jo K'”esl’a Pr?r’]ec“on VR (HMD), Real-time 3D 360° Video Installation (Video,
9y PPINg Sound, Sculpture)
Key Mechanism Persugswe Embodied Simulation Empathetic Witnessing Sensory Abstraction
Embodiment
Initial Playful Actor . . Present, Invisible Sensory Perceiver,

Participant Role Embodied Protagonist

— Data Object Observer Questioner

Stage ‘Big Brother’ 1000 Cut Journey’ ‘Clouds Over Sidra’ Isabel Beavers

9 (Surveillance Society) (Racial Discrimination) (Refugee Crisis) (Climate Crisis)

K ing’??n? (r;ent Playful Interaction Novelty of VR, Immersion Awe of Presence Aesthetic Beauty
2. Intrusion & . Experience of Unjust Contrast of Hope and Uncomfortable
Dissonance CCTV Gaze Tracking Reprimand Reality Scientific Truth
3. Revelation & Reversal of Power Recognition of Systemic Realization of the Understanding of
Subjugation Dynamics Prejudice Patterns Crisis’'s Actual Scale Systemic Drivers
4. Reflection & Confronting the Accumulated Emotional Motivation through Sparking of New

Confrontation Datafied Self Weight Personal Connection Questions
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Table 4. Evaluation of Participants’ Response Indicators via Kinect Sensor (N=40)

No. Category Subcategory Scale N %
Strongly Disagree 5 125
(Q1) Did the motion recognition feel Disagree 7 17.5
. e intuitive when first engaging with the Neutral 12 30
Behavioral _Inmatlon and exhibit? Agree 12 30
Interaction Onset Strongly Adree 2 10
1| (Technology Adaptability gy 29
o . . . Strongly Disagree 3 75
and Initial Immersion (Q2) Did the reflection of my a
. ™ Disagree 8 20
Assessment) movements in the content facilitate
) ) L Neutral 14 35
easier entry into the exhibit
. 2 Agree 10 25
experience?
Strongly Agree 5 12.5
. . Strongly Disagree 2 5
(Q3) Did the reflection of your "
. . Disagree 6 15
Interaction Design and movements in the surveillance
. ; Neutral 12 30
Message Communication footage improve your understanding
. . Agree 14 35
(Message of the surveillance society theme?
: Strongly Agree 6 15
2 Comprehension and -
) . . Strongly Disagree 5 12.5
Thematic Zone (Q4) Did the thematic zones (e.g., Disagree 8 20
Engagement elevator/staircase atmosphere) Neutral 12 30
Assessment) enhance the engagement of the
. ) Agree 11 275
interaction?
Strongly Agree 4 10
. . . Strongly Disagree 5 125
(Q5) Did changes in the surveillance "
. . Disagree 7 17.5
scenario (e.g., from tracking to
. ; Neutral 10 25
Narrative Transition and evasion) deepen your emotional Agree 12 30
i i immersion?
Psycholpglcal Shift Strongly Agree 6 15
3 (Emotional and -
L Strongly Disagree 4 10
Cognitive Change . . ;
Assessment) (Q6) Did the content reflecting your Disagree 8 20
movements contribute to emotional Neutral 12 30
changes? Agree 10 25
Strongly Agree 6 15
Strongly Disagree 3 75
(Q7) Does the message about Disagree 7 17.5
Post-Experience surveillance society seem likely to Neutral 12 30
Message Acceptance remain memorable after the exhibit? Agree 13 32.5
4 (Message Acceptance Strongly Agree 5 12.5
and Spatial Design Strongly Disagree 4 10
Sustainability (Q8) Would you be interested in Disagree 6 15
Assessment) experiencing this exhibit format with Neutral 14 35
other themes or in different spaces? Agree 12 30
Strongly Agree 4 10
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Table 5. Analysis of
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udience Survey Results
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No. Category Question Summary of Responses
“Felt intuitive and noticeable™ 12 (30%)
. . “Guide’s instruction to remove clothing eased interaction™ 10
. Please describe your initial o
Behavioral experience upon enterin (25%)
1 Initiation and p P 9 “Guide’s explanation clarified interaction” 5 (12.5%)

the content interaction
space.

Interaction Onset

“Limited range caused recognition issues, felt restrictive™: 8
(20%)

No response: 5 (12.5%)

What was the most
memorable aspect of the
content experience during

its progression?

Interaction Design
2 and Message
Communication

“Downward gesture reflected on screen™ 10 (25%)

“Limited range restricted movement”: 8 (20%)

“Crowded environment felt embarrassing and obstructive”: 6
(15%)

“Zone atmosphere felt dark and intense™ 6 (15%)

No response: 10 (25%)

Narrative . . .
" Which emotion did you
Transition and .
3 ) feel most strongly during
Psychological e
Shift the exhibit?

“Following gaze felt uncomfortable/unsettling” 12 (30%)

“Increasing movement demands felt exhausting™: 8 (20%)

“Three-sided enclosed space felt claustrophobic™ 8 (20%)

“Guide’s explanation facilitated understanding™ 4 (10%)

“Followed guide’s instructions passively”: 4 (10%)

“Felt game-like and engaging™: 4 (10%)

No response: 4 (10%)

Post-Experience
4 Message
Acceptance

What aspects of the
exhibit experience, if any,
could be improved?

“Slow technology response, needs faster speed” 12 (30%)

“Limited movement space felt inconvenient™ 8 (20%)

“Virtual survey caused discomfort” 6 (15%)

“Lighting too dim, hindered recognition™ 4 (10%)

“High crowd flow caused congestion and discomfort” 4 (10%)

No response: 6 (15%)
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22 W 2 A 24 < WES 2R T1Ed wAE TR AlAMY o4 1
FL Wg o BAE gAsk] Slel Avlojwt <=9 A 9 Alg} Whg Lo ik BV R Ve o, FA A
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Table 6. Descriptive Statistics Analysis of User Experience Metrics (N=40)
Item Description Mean (M) Median Standard Deviation (SD)
Q1 Intuition of motion recognition 3.08 3 1.14
Q2 Ease of entry into experience 3.15 3 1.13
Q3 Improvement in theme understanding 34 4 1.12
Q4 Interest in thematic zones 3.03 3 1.22
Q5 Deepening of emotional immersion 3.18 3 1.24
Q6 Contribution to emotional change 3.15 3 1.25
Q7 Message memorability 3.25 3 1.1
Q8 Intention to re-experience 3.15 3 1.13
E7. 52 Ws 2k Amojeh a9 A 2A 2
Table 7. Results of Spearman’s Rank Correlation Analysis Between Key Variables
Variable Pair Spearman’s rho (r,) p-value Interpretation
Q1 (Intuition) & Q3 (Understanding) 0.48 <01 Moderate positive correlation,
statistically significant
Q3 (Understanding) & Q7 (Memorability) 0.62 <.001 Strong positive correlation,
statistically significant
Q5 (Emotional Immersion) & Q7 (Memorability) 0.42 <01 Moderate positive correlation,
statistically significant
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Table 8. Qualitative Content Analysis of Open-ended Responses (N=40)

Main Theme Sub-code Frec(|:§ncy Percziz/n)tage Representative Quote (Translated)
0
Limited recognition 8 20 “The range was narrow so it didn't recognize me, which was a
. range bit frustrating.”
Technical Issues Slow 1esponse
spee% 12 30 “The technology's response was slow, speed it up a bit.”
. Crowded/narrow “It was embarrassing and disruptive because there were many
Environmental 14 35 b »
Constraints space people.” “The space to move was narrow and uncomfortable.
Lighting issues 4 10 “The lighting was too dark, so it wasn't recognized.”
Negatwg D|scomfc?rt due to 12 30 “The following gaze was uncomfortable/unpleasant.”
Psychological surveillance
Reactions Cognitive overload 8 20 “l had to move more and more, so it was tiring.”
Positive Intuitive interaction 10 25 “The moment my hand grew large on the screen.”
Experiences Role of the guide 10 25 Thanks to the guide's instructions, | put"down my belongings
and felt comfortable.
24 Z3 =9 &4 A B9 Ao ohel, A AP $EHC
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